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This appijcstion relate® to Kbrades of toxm jjsataists, suid to m«fe«4s oft^sksg s<mie m 

Pla»t sad bacterial toxms have a structural orgsala&tjon with two more polypeptide 
domains or suborits respoiisible for siistijict fuactlostSj ssfem*sl to A and B. 'll^e IokIbs Bi&y 
be refoiTod to as AB^toxms where x r^fsresents tixetjimitecif Mentis^al or homologaus B 
s^jbtmsts ifiths t<mn. This f»nsly af fi^«gwsrkvj:dat<sj^:te^ examples- saclj as 

Slsii&afj^ Shl^-like toxms, ^ B..'ts'9ll' jh««(t~laWie.<jiidEie*«rtoxinSj cholera toxis, dip&Sierfs 
toxii^, p&itussis toxia, Pseudsa^osas aeiugincsa e?<ots>xm A (Ol^saes, Sv aad Sarsdvlk^ K, 
(I9$S) i3ft1|38xtma«itoxivss pp, 3&-73, KI\iw«r AQsdmmiQt Boston; Saadvik, K., Dubimss, E-, 
0., et al- (1992) Bmd^mn^ Soc. TrsB?, 20i724) ss well as plsmttp?s:ms su^cH as rieia 

^ptitles'thst corniest to the toxic A dism vs^ s soa-^e^vale^^^ M o?her casM, tise t&xm 

Is BibnotaeriCf siace the B obsiti is pa^t of &m pjotein wb^^ tpxta i$ producsii m 
nature- 

B&$«d M tlse& abibt)? to tsloftk pfroteis sjfii^^is, jjs^steiris ^wh w SMg& sTjd SblgMike 
toxim as v/^^ll &s riciii, abriSi gslosdi^ orotisii, pokswsssi siaiSviral |?t0tfei«, s^porir*, moBjoridlji, 

ribpsome-inacMvatissg protems^ ( IHje ppteaoy of RS*5 is sxeise^ingly bigisj ori^ mol«©«|e 
of4ipb&«riatoxm; Aoltain^^^^ etM< 097S)0# 15|245<jS0) orncfe Ac|#s 

(EilsHd, eS: (19$0) Exp, Cpl 126:321-52^$) bsviiiglsjs^ nhmm to lse suigaeat to MS a 
oj?ka|?yotic^ cell. . 

Ixitemstlossl futmt Publfeation No* I-VO^^MOISS id^ofibfef libranes of jnat^t tojdns 
ist wbkb mujstiom ar^ istrsducsed mto tb® brnditig dosxvaiji to aTtssr ilie t^fife cjf cslfe to wMds 
tbe to^ic species are de:liv;grsd. Tk& a«w projsbs ar« derive^S hy> taxmti&g & biftdiisg «u1?iMut 
of tEe wild tjfpc hsteromeris ;pK?tein cytstoxip prot«m to create a Hfcrsjy of iid&roorgastism 



i:i0i^ptMumt\gmatmi psQMm<, wMcit are tbm &s ability ts spe8:^og[%1smsi 

to aHdMII at&rg^t 

iJS Fstest No, 5,5|2jI44 aisciosss a SliiplMiks t^^ mrii«xt to wMc-h « simt»ti«» 
w Introduced i«t<@ ths A cjmsj? at posMcsn 10 i0 (:km^ ihs «mia© sksM at tMs |josst|o^ 
m^ s, (^ff«*8ii^ change This rssiiltsd' m & toxia^iii less of tks «as>matlc sottvity «ssso«i|ats<i 

US Pgttsni Mo, 6j5P3j 132 d«so&bes^ r^cajsilsmswit 1^^^ %vMcb are speslSwily 

toxic So ^I$sas!e4 c«Bs ^ut dso mi de|}«aS jfcj th©it spgeiSct^ o oefl 
binding componstit, tlie reeombinssit proteisjs of the '132 patent Mve m A cham of a 

,ri<^in"lik« toxin lirxked to j1 B chain by a synthstic .linker sessaeace which may be clesvsd 
specifically by e proteass locdiz^^d in eel's or tissues affsc-i^d by a specific dj,s>sa.5;f; to lib>2rrat§ 
£he toxic A chain thereby seleotlvsjy Inhibi^g or destrayiiiglfe© (fc,s«iased 08ll§ or tissues,. 

US Pateu? No. 6,645,742 disclosed Type I ^b6SDm<;~inacti^■sting proteins (K!Ps) asjd 
ssjialogs C'f ths-i R-tPs having a sy%li;m.e avsilabie for disuif^ds boridi.'ag targeting molepulss- 
:Tiie arsd KIP sssalogs are used m -compojaaats of cytotoxic tiierspeirtic agents to 
selectively eitmirisits any cell tvps to which the EXP componi^sst Is targeted foy th© specifio 
biBding cspaoity of fa^ $gcoEid 

Th« preae^rt provides combiaatorial proteta Kbranos comprising a plurality *>f prot«m 
spsoiss, in wMcli ^aoh protg ju speoies ooMprisi^g m A chain of a kptmpmm^ toxi s; protam 
into which m inmrih^ hmxmttoiuc^ In accordance wits the invemior., the imm Is a., 
polypeptide of vsstyiiii ammo acid s4qu«nc§ .having a leng&. sf 2 or more saiino sold 
mldti8% for gxaxnple .from 3 to aiiibo scid xesMuss^ sjtd the issssxt k itstr<HiueM mto 
jfjmteas^rS^tlslhve loop of tfes eh»^ sequs^e. The resuk ssf the :jtitr<if4uc^s3X3. M the iasert 
creates msBrtifioi§lbmdm^^ domaia wlt^xt A ch^i satefe that tfe* A clmtt develops taxic 
sj^sclSelij* whioh k Ipdef s^dent of and dllf^mi feom thfj nonsiaj ^peeiSoity assoaiateiS wife 



the B c|iam$l5ls^lag4om^ 

of mutsiit tomos tfeat are for #tTmaf «eH t3^ss,i»cl«^ia^^^ ^^ss. la o»® 

fbar.ed by mtrosiudng fc« im^ im & SMga-l^fco toxin I A «Wa?, Cos exmpltf |a n^o*s 
b«tws«nL ammo 24a M4 2® , 8S # 

The bvention also provides u eojiibimtonsEl mp^^^ 

cham of & hmtomm.c toxic protem Into wMs ji tisfe mss^ M ^«s«rsbed above has bses 
i?itroauc&d. Expressior. of pfotei-s Bmn fha coBibiaajojM «x|srm;.pa tibi^ malts^i^ 

M a furtli.«r aspect, the invention provides a composition for trw-trng msisaema*. m$ 
metho<ls for using sach & composltioa- The oorssposltioa comprises & piot«i» speolss 
comprising an A cbai» of a hetorommc t®xic protein into which a polyp»ptid« bavmg s 
Isu^ii of 2 or niOTs aCvjiae scid rsjsldves, for ex&raple from 3 to 20<) aniifio acid residues. Is 
sssi^odueed into th.© proi^s^se -sensitive loop of the A-oham The iJisest is selected 

sijisfs that pKstKia species has toxic activity towssxls met anonis cdls . Tits protein species Is 
used i»: the tM&tsneju ofmelMoma by administ«ftng it to a patisat disgEOSsd whb melsao^ 
in an. sJnomt $«ffici«s{it to result In tha rsduction of th« Btsnih^^ of Uving n^eisworns . 

1m a ferthsr aspecti the fesventios provides a cotnpositaon for- tfeatuig other types of 
cancer. The compo^tioB oomprlses: s^tot^ species comprising m A chafe.. of a hstsi-omeria 
toxie ptpt^ili i^to which a polypeptide havittg a lersgth of 2 or mote smino r®sida«s, t&i 
«^^^|e t«tn 3 to aOO ^tnino moid residues, is miroduced feto tte jsrotease-sensitivs loop of 

A chein ssi<^st!sjc^, TMmtsaiM mlm^ tisat proteie $pecigs has toxic activity 
towards the caneef cells, M & sp&ciBc eijsfeociimisnl, ths fes«*t is seieoted to bfed to B.fUC-1 
re<:ept63rs, Ths protein i^ecks is ttsed in thsf fereai?»«nt fess^^ admiaistsdng it to a 
pMiMt dl&gtio&dl with msl5Jtom^> m m m\px0. pxWiq.lmt M tesalt in the rsdisetlon of the 
nnnibaf of Mvi&§ nselaaestia cells; 



«p$;ci|5« targ^tj^i^reeeiptpr?, s#!iss turner msrlcssmkGm^ to edsten ?jmcer c^^lls, this 
:m#th04 thg toxm of the coxebiiststorl^a iitegry ^#Vi^s m a reporter, asid s cOT-^iiiatoisj 
pr^ifeR Mbfraiy in acwrdMc^ tb^ iamiiiojj is screeaM agamsJ <s$& faaowa to possess the 
target'i-eceptor. Bretesss vMcii i(x&:thmm to b® to5£» to the c«lls «v&taat©d to determiae 
the S85|««nee pf&e iitsMed fegsorx. Peptides of this s«<itisac$ can tfesji be tised, la 
combmEti&« wiik a toxi» or ottos- Trsokmks, to dtresst cpmpoim«i§ to cells possssslBg th$ 

In yet s f\islh«r sspect of tiis Inventiori, a method is psovided. for idssilifyinf, toxic 
siib$tari«es specific for a known csil marker, Ir* this embccumsiit c f the inventionj th.e toxm. 
ties4 »ot ssive as reporter. Thus, ceUs ha-vdag the marker , Oi- sn IsC'l&teii tsrget'Vecepsor, 
whtgrs avaUabIs, aro exposed to She comhmatorial protein library- in p:re.foTxe4 omfaodsmonts, 
the cei the isolated tai-get'receptor are IrnmobiHxed on a sohd s;uppo,rt,, such as laplastie 
wel!s< Captujed protsins S'om tho iibrarj^' are then re&creened agairist ceHs to conSrm thei? 
toxicity aiKl speeilleity f oells exps^ssmg: tlie tiarget/r^eefstor, and their s«itabilit>*^ for uss 
sn therapeutic,: . ■ : . 

sf 0g;S £-4 pLi on. Mlhe..Drawi n.^ $ 

fi$. I Is it sch«ER8tic «Ua.i^n 4ep'fctittg the Al aiid A2 4om&ms of SLT«L ThsA. 
cb.aift is con-ipose4 of 293 aralso acids. The chain is cleave<j by hsrisi to produce an Al 
ss-Ssl^ic ir&gm«iit aad an A3 C-tertainal Ml noa-oovsleatly MSocisited with the B pm^cffim 
A protease- sensitive loop (stripped axes) Is defined by the only tivo cj^tein® tesIdUes in tlio A 
chain (Cys 242 siid 261)< Tyj'?'/* Glul67, Ai^lTO mi TsplOS r^pssettt resi<ls«s eniciai for 
the esLt^lytlo activity ©ftke Al domaiis {ssksws). 

Fig. 2A i$ & sch$s«stic rep?«smtasbn ;of the SLT'- l A cMis 3) with the breast 
csti?:^-*$S$0i6iat^ MB€l ^Ifejpe Fi>TRl*Ai^ (coatrol seqa^scerec^sgslg^di hy the jiftAh Oae 
Ml?) inserted lse?vve«3& sfg^ldUi^ 245 ^aytd 246 imd a 6^Si3SEtidirt« M its N4ei3S3s^s> 



(XXX s-egii:?Ti),' Ilis trlp®|>tM« H loop reg^qa oftE^s 

A cfeais created hy the jsrssisaae of a ssljsvsMde fetidg^ l5etw<j«s Cj^ 242 md Cys J . 

Fig. 3 a tept«!S«Ht8tiv"s EijfeA<iata se^^ 
chairs vs^ants Irom out- SLT- i A cbat!>tnp«ptide Hbr&ry witlis^^ Tsxm V8n^t# 

41 (Taijks I STiiS 2.) gave a stmsg ELlSA si^al m<:^M4ih« sjspscned epitope. 

Fig, 4 siio^-s a schematic- disgrsja of is l-ivmrn^ a«id rsiidosa se^pieat inserted 
|>etv^'©ei3 resMu«s^ 245 a»d 246 of 

Fig, 5 shows file results of tsst$ on seven toxin vajiants thai: were identified as 
j-spestabie icilkrs of tb.8 humm mfilanoma cell line 5 18A2. The 8bs;dssa rsprssmt? the log 
concentration oi" toxin used tc- fe^uit tlie tslls s.rA fh^ ordirjtt^e dejiscss the observed perceiitag© 
of cells that are viable aftsr 48 hoxsrs. The closed triangles depicts the s.ffbct of the wild typ$ 
tQXtji 0S3 S1BA2 ceUs while the t^vo nio&i eilisacloits A ^hmx vahasiCs were iexmd: SA]yl#3: 
(open s^uiares) and SAM#5 (X synibols). 

The pr«s«!Rt mve&iiom reMes to :a^:C^^ protsm lihiijry fiompiisissg & plurality 

0f|jroteln species, *»oh pjstem ^>s5oies compmiag M A ebsm 

irito which ias!^ has hess iatt<>!ju«ed. 'The insert is a polj'ps^tKts of vs?>iBg amiuo s>cM 
n^s^mmt haying a Mng^ of 2 or mors amm<) ad#re£idtie% for e^^^ from S m 200 ammo 
acid resii\5es!j k tksitrote&se^settsifiwlQ<>|> of & ehais se<iuenc8, 

T!^€ librssy pro^dlte acdilss^^^ of iprotein $P«&ies &t cisafce somsti^^d for iadi vidua! 
jjfoteias t?«.t 8j«to)dc a^alMt speallceeU types, such iss spsgcilie p§U t^m< 
MM.vi4iM ptmmk species tMs sdeefed s^^ s##|y «sM m the iseass^sent of th^ «^cer. 



M u§p 3» the sp«oMcatio» aad claims applls&ti<sn ^ tise terp "combmston s| 

pepiide, gad the doinmm^ ijpr^pm aa4ltoK vadafete pf^stions^te Sisq^aasjc^^. 
5 In tlie case of a ooKsfeliaatosial sxpmsioaElarasr^, jsierQorgajsisms, expjss^isbji 

vsetors w |so35«m»l«oti#s wltlcfa^ w1t«n ekgf?^ss«4 f todiaei? jsroMsJs peptides liavSaf 

portions aj« each aucleotid© seqsetjces, Smo§ &s purpejs^ of esmbk^torfal llbrssy to 
provkie Qsultsple variajsts for scr«$msg purposes, tfee ooiabla^J^jnaJ library preferably 
iO sontmas at least 100 distlBCt specks of prstdiH qjspi^s^^a umt^ icrsox? p^rsfel^^ si |sas£ 
1000 disiiiwt s»«cis$> 

As used m fee specifuiatior: and claims of Ms appllcati^s, 'jb« tenB "bsterosKerio toxw 
protem'' r«ffers to t&s dsss of protssm toxins wxth the cosn53J<m oj;gsJ3ia0OB tfeems of b«if^ 

1 5 hetsrofisertc In naaire witli two &t ttm^ i^clypepiids do-mam$ m subutslts r «?&posisM« for 

distjnot &nctions (Ms^rntt, E.A,, aad Ho!, W.GJ. {1995) Cmr, Opin. Stmcl. Biol 5;165 I), ift 
such prot«rn5.;, the two or i^ars ^tibuiiits or doitsaJjis could be r$f««i;;d to as A and B, th® 
miss as ABx toxins wher^ x t^rssents the aismber of identical or homologous B sybumts In 
the toxin. This taJsily of frsniework-related toxba iKOlud?^ exsKJ;>fes so?;b as Shiga sad 

20 ■ SiiJ^lik* toxins, the E, coli h.eaM»bil« enterotoxias» c&olcja tox.b, dipbthsria toxb, 

jjgjtaiidig toaebR, Ps8«4omonss aeruginosa exotoxsa A as well as plait toxim mch as ticln mid 
afesm. Basod oft theii: mUty to Mock protein syat&esis, pretsms s«cls as Shiga aad SMga-Mlcp-^ 
toxins as as ricin, sbrln, getema, crotin, pokew«ed anti viral pr otein, saporm, momosdjxi*. 
modgocin, sarsm, diphtheria mxinsxid oxotoxin A have been relbrrsd to as tiboscme- 

■2S mactivatmgprolsaas (RIP), hi thssa natuj-dly-oocvCTingliet&x^m toxic pj-otehss, tae A 

ob&m is the toscio jjostbn, wbilo tho B chdss fom\ a binding mbieCj' vvMoh binds to a rec«ptor 

O»aS8llSt5S0«ptlhfelOtl©t™.tb8r^ ' 

One spcific est^pie of t^fe cfedn of a heteromsdo toxlo srotem is tl>e A cbam of 
30 SLf - l '<J^blcb has tli© seqw^ssce gJ^^fen is Sec^. ID Ho, 1. thig A cfeal^i of SLT~| compsisf^ o|. 



Eseh^ciss niMmmmy tm- mjm i$ mJ^BS p&mi&^ M^mt 7omi<yBtAm, A, d„ 

single 32 k0 »ata1>#c A sts^&v^mt m »oi^~eoyaleatly msso<iiate4 m of pv© idsjutissat 

7,7 Id) B s«b«s»fe Tfee B si^)t»»t|>mta^?^ g|^oMao^mmM« 
(also lojown as CD77 or 0b3) is«;S^5s^kceoft3^iSt |Lsngv^'»4 C. A, (199%) 

Fsshsg«a8sis of shigella aanfe^s. XI. Sff a MIg^ktoxfe-^ 

t&l3b H je| immi and HeLa cells snd its M^fiKJStioia as gio^5cMsos?4ces«ml^> ? MM 

tmniiras of the A chain is cleaved by farin during cdMte ?owti»g p'% l)- The A e^a 
mmias associated with its B mbvs&% pmiUmcr du« to an. BitracMiidisuUia^ bon4 feetwsssi 
Cys2^2 and Cys26l as it travels to the ER hmm (Saadvig,' at aL ( B^^cytosis fern 

■ coated pits of Shiga toxi^i: glycoliind-feindsng protein ii«m SMgeSa 1, J Cell 
Biol 10$. 1331 -1343;32 - Gansd, «t si (1995) Role of procsssiug intJl»«a»lar trsa^tt ' 
Ibroptiroai loxiciiy of Shiga tcxirs ai^d soxm miitaxjts. Bkp Cell S.e;< 218, 39~49,j- l^fess 

■ ■ disulfide bond i5 finally reducod la the ER lumen sjid the Al chsin (first 25 1 m)M rekssed 

mid subsequently Kstjotranslocated to the cytosol whore it iiiacts vai ?s ribo$omcs (P*Bn«n, St 
al, (1992) Siuga toxiai biocliemistxy, genetics, mode of action, sndrola in isathogssi&sis. Cw 
' Top Microbiol Immuo©! 180. 65-94.). More specifieally, the A ctei» ofSLT-l is & 
M^yoosidase that catalytlcally cleaves a specific adeaine nuoieotE<b (4324) &oxa the 28 S 
sp?A priiotti, ei al. (19^?) the Kls A^-glyftosidase sctivity of S liga-like toxin I; kmetio ■ 
|i.«5mss£er$ of The tMiv® t8?ds: Toxloott 35, 1431-1437.). TMs event Isa^ls to 

m ^Utxmotpmhmsyn^^k ^xyps^m^i^Un^ of anh^ioscyl tBHA$ to the 
tihosome ansiMtingprot^in:^!^^ as^'th as straotural mtslym 

pertoed Oft ftte A chains of S^ ^;sioinli8V& d«M»ea i£«y ccssist^cd residues hivoived 
ineaiaiytie 8^ty psr«sl<rWfc activity cf tfee 

SMg84itel05dn I A^chaln. Biochemistry 31, 32?2-3:2S0; B^ady, et (1991) $}i&-4kmmd 



ac0vi5-^it®tsadii<s of §yga4i^^ toma t iPixsc H&tl Acad U S A 85, 2S68-2ST2j-irams^8&ii 
«st^^, (1991) tmpo«asiq© of argshme at |>o§itioo |?0 of the A s«fet»«l: ofVstw toxir! I o4Me<l 
by mmmh&mpirU^gic B$<^hm<Mz coli JoxfejMtMty. Mierob J*aliiog 11, 1 ■9). & 
Mditioa, b3»dnig of th® toxm to cell sudfee® Is ciitiea^ to iatro<faotion isis the ■pell saad- 
ilim fox toxic aotivlty; Becats^s of tMs &o A phsia al0Ji<? is aot sigi>ificantly toxk, 

■& a<l4xtaOB to tlie A dh&m of SLT»I. other toxins m&y a!so be ussd to fomi Hbtaries 
«md compositfoBS in accord;mce with th<? invention, snd may be used in io«feod$ of tlig 
irivetitioa, SpeeificsUy, Shigs aa4 otJter Sliiga-li-ke toxiaSj as w«l; as ricki, abrin, gsioam, 
cro&Ss poksvveed antiviral protein, ssporin, -jftomofdiiiv modecoiiiv satcin, toxis ^md 

oxotojcisi Ai m.d other &iictioas%»r«l&£ed jiboson^s isactivatirig proteins (RIH) may be. osed, 

Fcr pluijosss of nsjikirxg th« combirvato-ial libr&«:>- of tlie isn'sutJOJ\, shost g.jwo mii 
S»qiB«fJ;ces of at lsa^t 2 saaino acids, for example of 3 to 200 amincj acids rosidttes io lengths 
,ar« irssgrtsd Into this protease sensitive loop. Tae number of smmu acids in the msest 4«llKe-S 
ths nwmber of possible randora vsriants cm. be the Bbrar>\ !?or exampic, '^vlj^jn SiiC 
aiisnbsr of ammo &oids la she lnssjt is-3 i tho maxinmm ximjiber of variants is 20^ or 8000 
vsii^jis, Largs?- mserts psrovMe oen-ssponding largec msimbcrs i^assttek vana»ts. 

As art sitematiye to Usissgiiuserts with p^ifeJy nsidotn s^qt^ease^;, his«rts ear^ bo 
di^i^>«;<i bssed «?» afesiown tmistat** Fof ejscsimpito, desciibs# feoiow in ihc mrMxi of 

, variations l» a seqs^^Jitee feowxi: to |}io^d<i^ f sector bihcfeig jssop^es fof a ps^leuiar 
dsE typ& cmh&m&iit& idetitify m iisisert that p?:bvi<iss for o|Jtlmi«3S$ioji of th« ^xie f roi?8?tigss 
of &e proteio construs^. litis siaiiie optimi^atioxx may ba porfoti^ed on in<iM«feaj 
ssqamoe iiiolated by soressjbg ef a larger oomfematonal Hb^ary. ti wiii be appjcedaled* 
b53'«s?§ye3f, tiM tho ms&xi in t%^pxi>o>i^tfnmipU t«sts of Bsc mipy I us* m tossst wM&h is the 
targstf%fteept<ST, i|V^hik in th^ ;acta@l case tho insert wouM h^hm^pn the s«iq«»isse ofa kaowa 
h^M^sJ i<? feo olstimliKsd for 



This appr<3««i5., m wH«& » s^«cp% toovm J«o®^$^r; ti^e fe^^^ 
aspect of iss^esti^cs, ixamelj^a msSJj^d lis^ fiist to spedfie 

taraets/recsptorsi mch as tumor m0:3m ^i^rnitQ sxis? os. ©an^ej' c^lls* & tMs ta«?th»4, # 

to possess tM& taxget/fe««ptof. tk§ toSsla ss?m aslhe s^osrJs?* stwh«ia*'|>rsteim ^svf^ are 
shown to tosk to tlie cells sr« ^a&aS«d Ks :#tgm5me tlie Mth® im#tM ysgles> 

Peptides of this sequesice cas &en be tssed, m «C^»^<^ wi^h^^t^^ 
direct eompotaids to c«li§ possessingihe tsxggt/ree^?, M:h«r ^estiag p©|JtMs$ of &e 

of fee mssxtcd region may appropdats to coxita. that they «r& a llgs^id for tie . 

spedfic tsrs6t/rfic«ptor, as opposed to s«ra« otto receptor on ths »JsH ^ tef 

'asipsfei^i^^^g ^^^^^"^ '^'^^ isoMM receptor, •wtoe s^Jch sr-e avsilabk, 

Tfes invsKtion &lso provides a misfeod fot idmmyitig toxic substansies specsS* a 
kfiOWTi cell maito, aud particularly markets thst sr« avai^bk i» UolM form. M Ms 
emboaimeet of the mvcntion, the toxin need not serve as report&s:- Thus, cells ilsrvfcg ihe 
msrker- or m isolated target^esep tor, whare available, are expossc; to tl^« co^sbinatorfal 
.f>to|ein library. M p-mfenrsd «mfec-din^.enb,the ceils or the isolated target/receptor are 
ijS8tii?biM2©a. ofi a.«oHd s«|5po4 as in plastic wells, Capt«r«a prorefes fern tlie library 
m aen meffeeasd agiaimt to cotifirm their toxicity md specificity for sells sxpressmg 
fee targefeoeptor, tor suitability libr iJse as a a^rs^peatio, T^jis mellved csn be used ro 
idetstl^ texM bH«lsi%ii^^fts ^mms ibr my mmot xmixket £*r cell reeeptor, kscluoltjg 
vfl!^mmmtom w^$mm mrmmm saeb *s IvrQC-l md its gly^yatos, Her»2, 
H«r2-3Slstt} tyrossni* kmas 

tte. Is aeopniaace wife tus * inethodibs isolstisig 

^ topn sp«scs0« Ibr sfoiowi^ i?^get/t?!q§|jtbr|S:prb^ tbo st#|>s of; 

Cs| exis§«ing:te: s^pS/£«c^or to acombltiato?riM |^ iibr^ eotoprismg a 
pkmllt:^ «sf protein speciss, i^sob ptsteiti jp^disss «ompdsits$ an A cMm of a toxic protein mti 

the loss^t is a poiypep^^s bf ysrj^Bg mM& mi& ssf a«5c« h«tvi»g a tegfc of * 
least 2 acid, resiiiaes; md 



cl-ptured by bmdlag to the tt8f«t/«sc^k»r. As vssd is the speeiSeatioj^ m& glatos h€grsof» 
■the t«rm "isolating" refers to any mechanism for obtamiag a compo^tio» coB.taixMag.te 
psotein separated frojn the laHieti in whioii it is expressed in a fona saite-bte tos further 
sssalpis. This would include release firom the tsrget'teceptor folk'Wiag oaptore (for example 
by exposure to •& ccsrxipetitiv?-; biridiEig agent) or •sso-latioa from s oiuit\ire of a olooe exprgssmg 
tbe protein fotu-id to be capiurs?d. The metbod may fiirthar compt^sm the step of scrmuHg 
the isoiaiod pfcieip, agalxi^st cslis sxpressmg &e target/recoptor^ to coxinrm thoif tojsicit}.' .for 
cells expressing the target^receptor . Procedures suitable for tkis u ;teeaijig afe dsscribed m 
Exarsi|5i« 3, As noted above, in tMs a-ietbod, ttie tsu-get/feeepior may be a purified 
target/reeeptor md xmy b« iniffjobilvzed on fe solid soppott, The utget/ceo^tor may also b«: 
on the sar&ise of cells, which may be imjuofelHxed. Where the tat get/receptor is on the 
sttyface of c©lk, the toxin: cm serve as a repottsr , 5SJid tbe death of ^i^s& cells |s iBdicati ve; of 
f es^tor biadini;, 

Otisr esissjieacs mth.coTJstracting SLT4 lihraJi!?§ has pointsfd wA& aimiber of 
iprsictieal issws^ that ajspropriat^^ cstisidcVed seieetjxtg 8 pio-:ein te£sipls.ts for btsilding 
eoinbmstOii&l Bbr«d:es. M impprtast f»etor Is to choose a &tJjflss chaia pt-OtsM, pr^^^^^ 
bacteiisii pr otem of less thign 300 &mi»0 aoii!s?; (i| tbe ti^^ ^ $c:< be e>£|5re:sso4 & 
prokssyot:^), Use of stmlier to^m both.mcreasss its |joteb.tisV to penetrate ijito sobd timwrs 
asd sedhcs^ its iBSrauriogfeaicityi SecdMtjf?, tfee protem iempiate «h«jtild sgoutaiieoHSly Cold i& 
soiuttoit into its &c^m fmM saoh that thigt^iis soslmmal tie<^^ fcOJ fs cfeapi^oiiss- 0m 
should mmd ht example sca0oids that e&atm multif k cpteisse r ssiduss jiormafiy ittwlved 
«Tt distilfidebndges . M sd^sStlon^ a sitsgk ohdsi protem as opposed to a malti-subtmit oofep!o:s 
may bs:«5orei g&siiy ojEpomd Ihsnt baotma, iThlMly, the protein t^stpkte sb.ois|d possess 
«m;yma^s: «:»t;j!vit3*, Ma«h «^ «^^<^^y b'S messtsr^d to ebr^B^ta ibepropiMr foldsjti of peptide 
varimis ssostaipiiag single aai m^h^^^ ^uiai^bm. Fo Mily, a simple scj»«amg 

ipptoaeh shisald be iadotporsJed into 4«sig^ of cemhimtotiM libraiies. Such searches 
shOtsM bo smM&hib to h%h~thsoti^psit $i^ehiG| methods, Th« cstaiytss A Ohaiji of SXT-^ 



(residues I to 293) meets the^ orited&1?(f<«^seiris it $M feat Iseks SJijf Isiowsi 

receptor bIMing fenctloii, ajid aiatKas as%'e|3 de&ss^ stJU<!;t8r« attd estdsft^^^ 

A fatthsi- &sp«cl of tfee investioa is g oombinatcsdal expressio» liferarj' comprfekg A 
pmrality of species of expt«ssi.Ga systems. "Eacli spscies witbdB feg expression lifensry 
expresses a protein sp«ci®s compnsmg m A chgtit of a feeteromeric toxic prsstem iato whidi 
m iBssrl bs§ beca mtrodaced. The msert is a polyj>eptide of var>iag teiiso aci4 seqtsaace 
having a length of 2 or mom asnmo asM restd«es. for exasjplB fifom 3 to 200 asasno acid 
residasps; is jatsoduced. into the protease -ssTisitivs loop- of.Ch« ;V sS'^ysncs, Suitabte 
sx|35-8»^iO» systems kiolu4« pkss»i# viral voetoss. . 

Xk© kvenilos will ^aj-tli.*r descril^d with refei^ncs: to ife<sibilowmg, Bosir 

Miaitms ^samples, 

!groof"&f-«OBC8pt: Pi»i»g of » gr«totyj>lc A eijab-tripeptide library 

Ws ongjnilli^f msS«a It s%ple isipe|>tSde Hkrary ms;«rte(i is Ih© C-temiisi&l 
^ptdmf^^^sss^Mm ioop ^f ths SJ-T-t A chmm (Figi 2 A. an^t B). TMs A cham loop regioa; Is 
mi^liy cotiStramssi due to preseac® of s- siagfe disulfide bOMl bridging Cys242. to 
C)!s26ivTh©maxtJhal: ^iv«3^it^' of tliis iihsar^ cm ^jIs N #fetJki«4 to b© SO-* or SOOO 
pomiiitatjomof Si SriiJS^ttd^^ proof-^>f"00nc«pt timt A chsia Hbmies can ssslly 

hp s«reeasd fbi :* a«w }?ec^t<Sjr<^iipe^Si^--a6fe^ tfcaa 3000 colonics from this 

A £;hsiiH-tni>$pt3de Isbri^iy^a^^ puriled tlte tautasst loxsh produoed l;y «!ach dons. Wo notk-M 
y&x^ mly m this that the Sev«l sf es^ c&am msjtsat^&s fematic^ly 

fecsr^ase^ whsji ©cisresssia m the pr^set^ «>f tfcs -^M-Wo SI/T-l B siabomt. Ifeis %s xmtmt 
fosms A cMn ws?^ «!ipres^ ^i^B? tSfXi'i vasiaats. Sko^ all A 

stihtmits harWr a psslySis paii&stlaa tag, it is reiiimy easy mtio*© tlae B ^Bbxsfiit with 
d&rsstam&ts for esfsmpls) while rscov«rmjg th% A chain m msM-aHMty' eblwsJtjs: of 
besds- Western blots ppformsd oit rahacsnily selected Isactmai oloties ln<|jc!ated that > 7Q%ot 
cokmm pteducssd sigbsScMt asftoents of these A ehaia matsjtt§. 



scj-esxied by EUSA for thdf ability to .Ismd tfee mosocJ^snsl; mt&ody One M2 ? (Linsfey, et 
al,( t9E8) Msnocloaal amibodies reactjve wife mxicla glye<jpr0tdsis fouad m sera torn breast 
caacer p8ti««t$, Canoer Res 48» 2l3S«214e.), diteot«<l at the wdWOj.aractenz^d breast csnesr 
IxipeptMe epitope Tte-Arg>Pro of thelumian MOCI mjdemTepesi (Gfmolet, dial, (1988) A 
y gMy immoaoge»t<5 regioa of a human polymotpbie epithelial mtiois expr<?ssed by 
careiusmas is made ap of tandem repeats, J Biol Chsm 263, 12820-12823 ; ©Irlmg, et sL 
(1 989) A core protem epitope of tto poljTSiofplMC epithelial mucxss detected by tlie 
jnonoclonal aatibody SM'3 is selectively exposed in a rarqje of pnmmy csrcmomm, &it J 
Cafte«r 43 » 1.072-1076), As shown in Tables 1 and.2, most A chasamutmts neither eoded for 
the tripepti^® imm that stusteked the ^getsd epitope of One M27 nor were reeogaized by tbe 
.aittibody. Jlowavsx on two oc-casioi^s, s toxin vsriaat h&jbormg tris exact epitope (T&bfe 1, 
Fi?,J) gav« a s&ong HLISA signal eompstable to ths one ob§erv«d with our ccmtrol A eliaixt 
fcarbomi® the MUCl tdpqjtlds epitope md h&d the expected epitope sequo«ce in its 
randomised tripeptide regloa. A typk&l BUSA dats s«t. for 96 A chain matsiits is pmeatsd- m 
Fig, 3, higblgljtmgthe taetthat the majority of A chain mvstasi^s did not recognised the mAb 
Oko M27 except for an ^\ ehaln vsrisnt (mutaht #41 m Tables 1 sj»d 2). These re««lss cfely 
■ ^stabEshed that A cMlri Bbrariss c^si easily foe cqustttictsdaisd scnjeited to fed toxin '^^'arjatsts 
able to ipeclEcaily tsirget a giviejayecapt^r, itt this esse sss Sin%m<omhltim 

Ekattipie 2 

Mai(^8g of Combinatory^ 

Mbrary diversity tepresents a dtuoisl jsgtasaetaf in ssirsfenMg eomhtnat^rlai lilnmes 
forligaiids able to hmd s|>ociB«s^^^ wi&Mgl| afSmty to a pattlmisr target. The SLT-I A 
<;k&m4ripe|>tl<fe llfefstsy dese^ E?£smple I h^ a ssaxhs^al divgr^ltj? of 20* or S0OO 
possible mutated A ehams« Tht^ a^plmg rep«rt|ii^ Is MxM bsit v^as asdfyl ia mapping^ a 

peislhle ni^itsnt§) mpr^e^s amote typical snimmai (ivefstty levd oosmRoaly tjsed in 
desl^iing phage disggslay m well as s^j^tbetio p«sptiiSe Ifest^ ea. Ilitss as a stastmg po^t» w« 
bsli|t a SLT~i A oMin llhfsig' with a7-8mm0 addleisgtandotii S8<|smcei»sm^ 
C4«amisius. This Sbrajy ms mstallod in the A chaia*? pmtea^e f itiva loop, a loop tegiost 



ihit A chs,m tsxm variants sail bfe 

on cmcm- milt. All Moments of tiiss MWa^y^C^s wcllas # o&«^^ a 
K-tsmiir/al His tag to qakMypwr^ A cfeaia mtit^ts. His Kfew-;r> {tig. 4) g«a«rated 

method of sits-4jreasdmutag£Kssil Biotsdhm^jss i, 404<4(r?>, m megap^meF S^W*^ 
-ividsiy tt8«dto itttroducs mutations into target DNA sequ«tt^% wy.of fo*8^-«f |?CB, 
that use two flmking primers and sd wteraal mutageaic piimer, A descrlptidis of^^e-Hfeiar^ 
design for fee SLT4 A chaia-hepsspeptMe library will serve as tli« sx«»pl© for otber fomre 
siiiglt A stem ii:btaris4;- lT=e SLT-1 A chain- heptspsp tide Hbrasy rFig> 5) hafdors & 7-amir>o 
^veid ra&dom insertion between ammo acid 245 md 246 of the .4 chMa the identical site used 
to conslruct our ST...!-! A ohaia-ttipsptids library (Tables 1 , 2, Fig 3)- Briefly, two flaxdtmg 
prlm«« A (GTT ACT GTQ ACA GCt OAA OCT TTA CGI TIT CO (Ssq. ID Ho. 2) and B 
(OAGAAO AAO AOA CTG CA0 ATf CCA TCT GTT G (Seq. E> No. 3)) csrTyisg 
Hladl 1 1 an4:?stl restrisEtlcjss sitss respectively were snaeaJcd withift tJv® 5' aad y mds of the 
;SLT4 op«fO»- A Ifergyy oli§omtt«l«-0t5d«? F oomai3»»g aJl ssven rs&dom amino sdd (NNS) as 
• well as s louf matchlBf sequesco to attnsal to vlie ler.iplais ware syruli&sizcd. In the s^'xitj-issxs 
of thss midojn oUgonuctsotid«» the reistrvs represent »ti«>n of eacli janino soid was topiov^a 

restrictbg tits? third position of each codoG to OmT-Q^lmm^K. A'» Noren,, C- h 
(2001) Consmi«ii»» of Mgh^osip^^^ coSibts^toml phage displsy peptide Mbfarles. 
MMhods 23* .169-178,). This typo of i'sitri«iio^ ssduoefe tlie ovsjdi DNA. «^qi^«5ic© 
compisxitsf ias well mco^§ M^r^sss.tyh^&mt&^dvi€.& (Reidhf.ar~Olson, ot §1. (1&91) 
Hati^ots mutagenesis of |?rot8in s^^ esss©tt«s- Mfetho4s Eas^to: 

100, $64-S§6v ). TMs str^egy aJ«<> of ^>p podoas (TAA and TG4" 

%vl«io tho stop oodtjn ijAa) is ^i^p«sssedby uto ^^^P^ bacteii«i strain, ^Mdi «olSss 
for tk« imeitioss of a dia residue wbsa TAD oodoh^ ;i'# trasii$t^«d, Tho ^ FCJl reaotion 

is^fot^^ed tsskg|simiSE$ Amd F m4th^ tm^:^px&M^ pMfttd by dsctattssitsg 
pol>f wtei^e gc^ elssctT?>phos^?^^^^ as. &i Megajprinier with primer 

product) will theislse sSgestcft w& Hmill I mdf stl ar*d clotiea ijsto mefeao'klbone of a 
IsBCHPa expropion V CMTI, Teso»to>< The B> ©oli strain JH iOl v^m s«bsei|ss«aS3f 
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ttmsfnmwd xvitsi tlis yesuMBgpHCHE veotemd^^s^^ bs^otejisi celOBies pick«4s ly&ssd sad 
cells and somssB^d losing the SKB for mil cjtstoxMty m^W- 

We s^reaaed'Ottr SLT-1 A~heptspeptMe llVraxy using the cytotoxic fmictisn of the A, 
■chain m & Tsportsr sigaat Cytotoxicity is a more infona&tivc prof-srty to measure that5 
bmdhig to a receptor since it isnpli^s that the toxm is iatonjaliissd, processed siid deilv««d 
sear ribosomes, clearly a muhl-steg evsat The cytotoxicity assay was essentially perfomsei 

tsrenously dsfscrsbsd (Brsfy, «t al, (2001) Px'obiBg tb.c sut tiic« of sukaxyotic cshs usiBg 
combinstcsrias toxin hbradss, Ctjrrent Biology i 1 » 697-701),. Brisily, the strategy to ncte&xi all 
■diss A chaialjteaies was based on the tbllowii^g principles. Established caacer cell liass &)s^h 
mMm^ iim&mhrensi:}, CMAA-l (human tercast). HBAZ (husaan melaaomaX FG3 
(humm ps^stats) anii;Bl6 (m^ wefo frow» .in S56-'s--cl! phitss jsad uss^d as 

m-gsjis ^.ihe prissxasy isost^eft stages. l\hesg cell Eass mitially selected for out' bolotoxia. 
ilbiE^ky searches (Bray, supra) based on their adhierenc* ||(laMs), their «eii viaMlit>' 
propeslies (SEB| m: a hsgJx~tteoug%ut ssreenisig setting as -well sis Jheir lac^k of v«ceptor and 
s&Ti^itmty to hatsye S posUiv*:?.), S.tugl® bactsnai 

edionies «ach: iibraxy w«re p Md%s%vn m M well pkstes. The cells were 
liarvr?^ted, lyse:4:?in^ tlieir lysatss cimfied.. |Sia,ee aB eji;|>res^8d StT-l A ehaht vmants have 
a 6 MMidlae tag at theit M~ti^ each of them was :pwi«d fe^^ feir iysste tistsg 
hjcM^aMmty bsads i^^^-wall foitiiat) and kyerid psi target mils, IM pMe& mimlxmg the 
tafgfet cells treati^ with A efeafc van^ts w^p iheat %iciii*aJM at 37"C fey 4| |to#Sj followed 
%fe^:©Bmdsials2bgmt& TlseSl^t^ssayis&coleilm&Sr^ 
«ndisoint^ay/wMcfa quas3tt£8s viaMe c#s. bystaiitl^^ 0«lMaf |>ttiolii conteht 
(Sk^aRjetal, (1990) Hew cc!|orim«M^^^ 

Natl Owic^ Imt 81, 1 |07~llia,). This SRB stsaa^ hss b8«sti ^o^dby KCJ/NIH M Sieir 
hs|h-th£o«ghpiit scf^srJng of di^sg fe&sididates on cassossr ceM iities. ^%l»llity assays were 
rope^sd for aay baotetial exti^ts l«sdmg to c^^lldMi^^ A first f otsud of sctesriisi was 



518A2 (Fig. S). l>ieabsdm:r%reseats&el«g^<^^ ^^^^^ 
md fee ordm&te depicts t1j«? o'bsM*«?^0 p€i«emtag«of«©IISlh«t^^^^ ^iafek gS«r 4lliO\«s. TEf 
closed trlsBgles depicts th« e^ct of &e mldl5?petox»vpi;:S will® ^ets^ p^st^ 

Seven prom-isiftg A chain vadsw^ thear«->§cr®e-s«d ajpijM s patial of Hbss 
(Vero [Mosik?y, normal kidney]; FC-3 £H»man, ptostats csssoerl; :B^>QZ iUmum^ 
heoatom&jj'SiHa [Humsn, cervical caacer]- PariC [Humaii, pancrsatic csncsr]; SI^E~3 
iHuman, breast cancer]; Sl&«A2 [Humaa^sRelasbnta]; US ? piwn^in, gH(>m8]; Bi 6-^10 
IMouse, melan^ftsal; KS-2 1 6 {Hximaiu noanal fibroblast]; CAMA-l fHujiiSffit, feast eaxiegrl; 
OVC9X-3 CHum&a, ova«aa cancer]). Of these seven fb'ar v/ore abJcn'ed to stes^rved to My« 
activity agstot a ca«c«r cell line, two for 51S-A1 hxsm&n nxelanaiP s, and ob® sacfe &r SiMa 

the gea^ coding for the- two A chain toxins (SAMS and S.AM$)'^\&t resulted ia 
teiclty of tbeiiumsn n5!<sjlanbma ceil Maes were sequenced to deteraike &8 ^smino s-okI 
sd<|.ijE«nc8s kmsiU fectwem j^id»es 245 aad 246 of tne wild-typ® A cliaia. m s.eQ,ueKC«§, 
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Table I : DNA seausxicss <jf randomly pkked clones &om sh§ SLT4 A cbam-tripepttde 
library. Mutated bas«s in hold charaetors, Mataat Ml was MeMiSsd m our EOSA s^ttsm as 
a sten^ biMsr of niAb Oiw (Fjg, 3 

■5: ' . ■ 



Sti:.~l A «MnNyci«otid« s«^«e80^ Diversity 

r|3,atat8d rsglon.) 

10 ... » ^.i....™:^..-.™.., — . 



MUCl spitos>epCA QAC ACQ COA CCA GCT CCA. 0/9 



Mutant #1 


CCA GAC GGG ATC GOG GCT CCA 


m 


Mutant #2 


CCA GAG CTO GAG ATG OCT CCA 




Matant #3 


CCA GAC CCC COT GGG GCT CCA . 


m 




CCA GAC OAC GAC TIG GCT CCA 


m 


Mutant #3 .. 


' CCA GAC OTCCGGTOO OCT CCA 


7/9 


Mutasit #6 


CCA GAC CAO CGC TGG OCT CCA 


m 




CCA GAC etc AGG ATG GCT CCA ' 


8/9 




CCA GAC TCC CAO GAG GCT CCA 


■ 7/9 




CCA GAC TCC GAC CCC GCT CCA 


m 




CCA GAC ACGCGC CCC GCT CCA 


2/9 



mAfe (Obc M27) raised agamsttiteMOCl epstsfsXfeiE^ 

boM characters. Mtttarxt #41 was id^^ilsd i«, di^rmi^^^ sf a sssosg MMa*«fmMf 
One M27- 



(405 smi) 



MUCl epitope 
Mutant #L 
Mutant #2 

Mates! #41 



CKHHPB TRP 
CHHBPD GIG 
CHHHPD IQM 
CHHHPP PRO 
CH.KH.PD DDL 
CHHHPD VRW 

CmSlPD SQB 

CHsiHPD sr?? 

GRHHFD TBP 



APASRVARMASDEFPSi^ W 

APASRVmMASDBFPSMC 0.03 

AI-»ASRVARMASDBFPSMC 0.03 

AFASRVARtvIASDBFPSMC 0.0^ 

APASRVARMASDEFPSMC 0>07 

A? ASRV ARMASDEFPSMC OM 
AFASRV.ARMA.SDEFPSMC 

Al'ASRVAl^MASDBFPSMC 043 

AFASRVAEMASDMSMC .■ J>Xf7 

AP:AS^¥AKiylA-SD£5^i^SMC tJiS 



WtMJMMMMMM.' 

1 , A comfebaiorl^ protsitj lilsm^^^ spl-urallty of ps otein speciss^ each protem 

specJcs coffiprisissf aa.A ebam of s toxii proteis sjjto which as msijft hss begn introdiicedj 

(a.) the msert is & polypq^tids of varj'isi^ mbo mid. s«tpeace luiviag a- 
kftgfe of at least 2. »ru»o acid residues; md 

(b) the msett is iMi-pd^iCva into tte protease -s$ji»is:ivs io*3p of th© A cimiu 

too jsrotm species. 

3, The comb!^5&tonal p.totssn Hbmy of dsto 1 or 2, whereiri tse prc4©ki s.p®cies ar« 
tombed by intmdacmg the m$6?t mto a Shiga4ik« toxin I A eli^n. 

4, Th<? cjombjjmtoiiat protein library of claim J, wherein th« piotea-t speciss is formed fey 
In'tf dd\5ci»g1l"ie mB&xt betw«SE asmno acids 242 sa4 261, ss dsSa«4 with rsilsrexies? to S8«|. ID 
No. L ■• . - ■ . .. 

$ , The essnibhistoria^ proteiji ilbjarjf of «lalta 4, whereia pfotssla- species Is fiwrned by 

6. The combinatoxisi pT0l^n'.'1ll^^;$f^l^ia3>'Wfiii^iQ. the pr stein spsctes is formtd by 
m^dmrng the l«?ert be&m or afe miko sclds of tJis SMga^ike toxij^ I A«hal«, as 
d®S?j«d with tefsa^eacs to S^s^. ID Mo, L 

7, the &6«ibaiatonatp3po1dti Hhr^. oi'mypf^^^g cMai, wasrfein tiie i^ert l?«3s a 
l^giDhoj? $miuo aclis, : 



g, A combinatorial es^j'«5Sid^^ csf ejspirgsssloK 

systems, wch sgeciss expressmg a protein' speoiss in i&^cdtda^c^ with aiay af ©isjisss l"-7, 

9, ArsTvJtmtpratem c<>mptising ass AdxM»«f &;t^^^ kito wMolt M 3jas 

kngfii of at ^s;8St 2 anvhio scid residues; s^d 

(b) Cii« isison is i«tr»duc.«diTit«3> jsmtcssse-seKsltb^ loop of the A ch&ia 

10. The mutmit prot:«m of «iaim wb«rsm iosac prottia k aSMga-Mke ■ 

toxml Aclissi^. 

U- The mutant ptotdn of cl&fea 10, wh^wsm the imm in int£0*Jus5«d ostws^n mikm mi^n 
$42 mi 261, as dsfliied wi& r«f$x-$ac© tO; Ssci- IP No, l> 

12. -llh^-BiiitaJifpi-otem of datm i I, wherein the insert b, i«teo4AC«?4 -betwaea aji'tiiw iacids 
245 8»d 246, as d©fj»e4 wj^i refe«sice to Ssq, n> Mo> 1 » 

13 . Ths mutant jjioteis of cl^ 12* whoms tiae imert comprises §eq««Bc® lYSKKlM 

14, llie rnat^tpsot^si of tslaim 12, %h0i-«m the mm mmpmp& tk^ s^qmm^ AMADU 

15, The mutsst p^st^ 10* wumm ihs^imm is ineroduced before or ate amino 
. adds l-aSf of the SMg^4ijk* to^n lA phm, ^ §^&i^ mm mf9Tms^ ti> Sn- No. I. 

id. The mut^iitprttt«aa of assy of cMms 9 to 11;, whe3^m &§ feseit Ws ^ Img^ of 7 



(a) «xpo siag cells tosavvB to possess t^c targgi/reo^gtoy ^ membm of a 
combia atari si pmteisi librsjy m aceos^idMb^ witft my of cliaips i p 

ceOs; 

(e) e vaktating the selected msmfers <>f the |!trot§UJ Hte^ry to 
sequ&BCs of the ins«i:te<l xegiojs, ^vhc.Te!5>T s peplMe t&e s<*sq»igsce of tb« msoted rsfion is 
|d$ntit1ed as a possible iigsjjd for a tax gsi'Veceptor tie cell; 

funber tssdnjj peptides of t.l:i«: s««>tmi5s of t&e ps^fls^ ts cqniSm tSsat 

tti«y -ar«i s Hgsis^d for th^^ targel/rsc^ptm'- 

18, A mfetliod lor isoktiftg a i&xin specific, for st-kaovm m'gst/iseepor c«?iiipn8iK| the 
steps of: 

(a) ssposing fe^ i8rget'r«c^£<5x- combijx&loxi*) profesM iibraty ac«0£dmg to any 
of elslms 1 te( 7; sad 

fb) issktrng at least one prciem i^e<^ ftpm .Jii© .opmWt^Js^ 'i^dl^aa lifeaajf •'• . 
Ciaptpgd by Ijindmg to the targ^t'f cseptor. 

19. ... ■ttte jtt.athod .ofeUisa 18, f\irth«r comprising the step of screening isolated protsm; 
iEgaii^tcell* ©^pressing tine tsrgcs/'fecsptor, to c«ml«» th«k &mot>y- ior cells cxprsssmg His 

20- Ute method of cMm 1 8, whetem tfet tsffget/rsceptpr is §t piciled t«:gst/rgc«ptor siid is 

a i ■ m<sthod of claim aOs wl^ems t&« isyget/rgcej^^ is m tlA mf^^ ot cells. 

22. Tl^ mctlicsd of cMmii, whe^^^ ce% aye inmofeslzsd m a solid support. 



23 , The mMl50d csf slaim 2 1 or 22, wherem tite tosi» serves ss s ts^^oit&r, and tke death of 



251 




Fig- 2A 

s 




1/3 



R«prsseEtative EOS A data set frojts 
sefssnliig ^# ^istmct toxin ^■■sriajits 



1,25- 

0.7S 
0.50 

0.00 



10 29 30 40: 50 m 7S 



Fig. 3 



i 293 



/ \ 



lis «1« QXy Ars hi& s&x Ws Olu Phe Thr Ph.& Stsr Tiii: A3.® 

i s 10 as 

J^ys Thx "Syr V»X As^ VsX Sles ^jrg; Sias: life Oiy "Sto 

S>3CO tsu sirs Thi; Xi® Ser Oly thx Leu £1® Xsp 

S5 40 4S 

'M-i <3ly S«r «ly A«p Asn li«u »be AX« V«i V«1 Arg Gly lis i^p 

VifO altt <3iu oly Ax§ Adtt Jussa .X»«u A»3 ti® Vai Olu A«rg Assi 

Asi3 T>''E Vj&,t, "ihi" sly ^he Val Asn &S:« Thr Asr* V.ai J>h.« Tyr 

»K« A3.«- As^ -Wst*- Mis Vsl ite Phs. Para- Sly Thr ti>r Al?i Val 

ISO ■ iss . lio 

I'hs l^&u S®ir Sly Asp S«* Tyr 'Sim TiiJ: 6l» ^rg V.iil iUa Gly 

US 3,2 S: 135 

Xle Ar§ Ifer Sly ««t Qln XX§ A^k Asp His S^r X^eu I^JiS -Sxir B&x 

XSe StiSiJ 
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hm i&sp "hm mt bbx aim Mm <Jiy s^r a3.?i vsi 

MS -55 . 

5^-. a Ak<? Al« mt %^ km mm VaX ^e&x w ■sawr aIs* - es-tt ^5^^ ^ 

MS ^"^^ . * ■ ' 

^h^^ hx^ Xle ^w?^ <^ ^ ^sr sfer >S?hr S.>sm 5isp ^ x-^^ 
XgO '^^5 

«ly :^'<5 Se^ mi Met 1^1^ alu. A^£» *^S5S 

'.^ 011^ l^^ Se« Ses V^l- ^^^^ "^^S-^ III ^5^5^ 

^ » V, ^v-s,, <;stT- s>iss Qiv Ssisf Xla Si© 

^-^-^y ''^Si '^^-J^ 240 

230 "^^^ 

ss^r v^^i ma 511 III 

Arg mt s*.r A^s^ Gi^ Fh* s^et cys s>r^. Oi^ A^g 

2^0 ;*&5 

vai Ki« A^- III -^-^^^ III ^^^^^'^ 
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c^Hi? Al» Xie Hst: &rs Xia Ssr S«r 



^3tts«fette^s <sa<gct0a«E^e tS:t&<2«^i<-*i«i «S 



<210> 3 

< 2 13 ^ ite & i t i « i & I 



«glO> 4 

<212> ... 

l-^r's^ Gly ^^«^*^ -^^^ S«s: His His Hi© His Bis Hs.s His Els ;X« Qly 

■ larg his. SIia Fh^ -tks; fceu Asp rne Sex a%^T X^y® -i^Hsr <?yr 

vai mp s®r x^^u Aan vai xxe xi» oiy s-r« j;®u 

3i *o 

Tbr XX® Ser Ssr Oly ©lY 'S^^^s^ B^t: He^c MP S®*" <Sly 

so ■ . 55 ■ $0 ■ 

Sly Jis^ As« mx m& h&P •vsvi GXy Xl^s l-^i> «A« 

sly- j^*'^ 5*^* ^^'■■^ ■^'^ ^-^^ ^'^^^ 11"^ 

85 

vsl Thi?: SXy: Ph«i: Am ^^fi t*5f 

A-^te Ser His Vai Tt^ Ph^ Pro <?Xy 1?^)^.- X-lix &i& YfX i h^" ^*^ 
XXS 135 

Glv Sax- Ser *Siur Tbr XiSJ^w Sin; *>X& 
isS iSS ■ X40 

Thr GXy ^ iX« ^^tt M-^ Kis Sfi^ss: -Shr S®r lyjT feeu 

lis xsiS ^ xss *eo 

: *■ 

J«^t Ses iii® gar SSly Ths 4«3r 3«»« <jX» f<6ts' Val X-M ^l^' 
l^t, |.«u irg Val -^hr V»l ^ise XX®. i^j^U U& t*su Asf^ fcrg <Sl« 



xm %m 
aifi hm siy sfe® ^ ^'^'^ fSI --^^ ^^^"^ 

Ttix- Atla Slw j^sp y^l i'^ «te Xsu i^isR 'J'srp OOy S^sr 



l^mx S«&r V«.l. J^^mi Sr?! ASS^ ^ ^| ^ ^''^ |j| 
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<;-.^ xs.ti«. £?iY XX« jussi Ma S-ia Ji^W ^'^1 

Sly Ajrg .i.<s.?i *=>"*5?^ "^"^ 2SS 



u t,«u teK Cys Kis Hisf Jif S^r I-^^ 



-s s-i^ WiN^ Jiia As» siu ^iJ* S's'© S«r Cy» ^^ro 

Sar >K«g Ala ^^rs A^a m a&s* ^i*^ 
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x2la> sxa'-i iibfl. , protein 8«qu««c^ v0JiH5J; 



my His His Jl^ "^^^ 



Ma «1« "^^^ ^to t|» -^Hr Tyr 



^ ti&^ Sle Arg B^^z ftM Xle <3ly Sro 

■ 40 

«D|sr Il« SSff SSly ^ly ^iti? S«x x.ea;t«a K^fe ||& J?.sp Ser Oly Ser 



Qxy MP W AX* v4 ^^'^ 

7S ^5 ■ 
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Qly Ph<s M:n A«h limi Xsmi tlm v&l Slu iissi Tys 
eS M S5 

VM Thsr «Sly Ph« Vsi jfi:sn thr 3s.sn aisri V&l F&iss IV^" ?irg S%« 

Phe> st&x His V&l ISar 1?ro Gl^ Tiir Tfer alii Vs.! "S'kr Lea 
lis lip ■ 1£S 

eiy S®r Ssr ^yr T&r l<«a QXn ^^rS' v&l ^ila <al^ 5:3.« S«» JUeg 

X4S 

Tlir GiXy H©fc <Si!ft Xle Assn Ar^ Hi» S«3ff SUeit ^kr IJhJf lyr 
X4S 3.S0 1S5 

l»®u Met! Ser Bis aly ^fes Ser Is^u TJkr Gin S&r Val ?,Xs ftrg 

les lie i'^s 

M«t X,eu M-g S'l^*: '^si 'Shx 'V&l ThJT Al«s, Sly. j^iss. X.«u .Jirs ^.r^ <JXse 
IBQ ■ IM iSd 

XI® CAii as-g Gly Arg Tkr -thr l.«u Aa$> ;«'«ir S«x 

a^>fr Vs,l Mat 'ihs Aa« «SIu Asp Va* Asp ^hs: r*$u A*n SXy M-g 

LeU Ser Ser val jjeu Fro Asj> Tyr His Cly GXn. .%s£> S<5sr "vai, 

22.5 -2:30 pS MO 

Giy Arg lis S«r Fhe S§r lie Asa il« L-eu t^ly |«r Va,l ^vla 

Si* I<*SiU tei Cys His His His Als ^fe® hl& SiiSp I«u Xle Al^ 

2^% , ^ ?1!(3 



r Afs Val Alis^ te« Ma. s®r <Slu Ses ,s>;e!!i Cys Fro 

3«D 3SS5 



J^i^ Arg ^'&1 Jisrs Sly Xls -fhr Hl»: jS^n J^ys; lie X©u -Trg 



Ser Sax* Ths ifisii dl^f i^ia II© i^t^. Kstt. Ax% j|r® Vhf tl^ &4z ®eir 



wo 20S)S/092!j|7 
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<Mp> $ 

■Xfyr g«ir i&^n ttyk &8sU; isSet 

1 . 
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•«;2?.3i> Second ssssXanom* acfclv® iasfer** 
Aia Pise A»p tifS 

1: 5 
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